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Abstracts 243(Fig.1.C) (Fig.2.D). Moreover, the ratios of Ca maximum and Zn maximum in
PPTF were about 12.3(Fig.2.D).
Conclusion: SR-mXRF was able to accurately determine the distribution of Zn
and Ca at the fibrocartilage zone of PPTC. The highest Ca position was
different from where the highest Zn content is.Fig.1. (A) Backscattered electron imaging of PPTC with a Van-Gieson stain-
ing image. Red dashed line showing the TM of PPTC. (B) Ca and Zn fuores-
cence mapping and corresponding Van-Gieson staining of PPTC.
SCB(subchondral bone); CF(calcified fibrocartilage);UT (uncalcified fibrocar-
tilage); TF (tendon fiber). (C&D) Distribution of Zn and Ca in PPTC. The fluo-
rescence yield counts were normalized by 10 and dwell time. Color-coding
scale bar of Zn and Ca was displayed at the right of each elemental mapping
and represent the range of the colour map for each image.
Fig.2. (A&B) The distributiona of Zn and Ca in PPTC. The black dashed box
and black solid box respectively presented the accumulating region of Zn
and Ca. (C) The difference of the highest content position of Zn and Ca.
Red box: the highest content of Zn; Green box: the highest content of Ca.
(D) Whisker plots showing Mean, 95% confidence interval for Mean(box)
and range (error) bars) of Zn and Ca distribution. PI (distance between Zn
and Ca maximum position); P2 (counts ratios of Ca and Zn maximum); P3
(Ca - counts ratios of maximum and patellar tendon);P4 (Zn - counts ratios
of maximum and patellar tendon).IBDW2014-00157-F0078
GLUCOCORTICOID BIDIRECTIONALLY REGULATE THE DIFFERENTIATION
OF BONE MARROW STROMAL CELLS
Junling Wang, Simin Huang, Xin Tan, Qiushi Wei, Weimin Deng
Department of rehabilitation, general hospital of guangzhou military
command of PLA, Guangzhou, China
Osteoporosis is a systemic metabolic disease which is characterized by a
decrease in bone mass as well as a deterioration of the bone architecture. It
leads to an increase in bone fragility and risk of a fracture. Glucocorticoid is
widely used for their unsurpassed anti-inflammator and immunomodulatory
effects. However, excess glucocorticoid will result in osteoporosis, one of
the secondary osteoporosis. Bone marrow stromal cells (BMSCs) have the
potential of multi-directional differentiation, from which adipocytes and
osteoblasts are originated. Within the bone marrow, the differentiation into
adipocytes or osteoblasts is competitively balanced. Glucocorticoids are
widely used in clinic for their unsurpassed anti-inflammatory and immuno-
modulatory effects. However, it has been reported that excessive glucocor-
ticoids could cause the outbreak of osteoporosis. In a certain range,
glucocorticoids promote the osteogenic differentiation and adipogenic
differentiation. Combination of glucocorticoids with many different factors
can up-regulate or down-regulate osteogenic differentiation. This review
summarized the two-way regulation to the BMSCs differentiation by
glucocorticoid, further investigations on which factors can glucocorticoid
combine with to promote the maximized osteogenic differentiation.
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3D MICROARCHITECTURE QUANTIFICATION OF BONE REGENERATION
DURING BONE-TENDON JUNCTION HEALING BY SR-mCT
Cheng Zheng a,b, Zhanwen Wang a, Can Chen a, Jingyong Zhou a,
Jianzhong Hu a, Hongbin Lu a
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Xiangya Hospital, Central South University, Changsha, Hunan, PR China
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Objective: The aim of this study was to quantitatively evaluate microarch-
itecture of newly formed trabecular bone during healing process of bone-
tendon junction (BTJ), and to explore the feasibility of application of syn-
chrotron radiation micro computed tomography (SR-mCT) in 3D visualization
of BTJ.
Methods: Six skeletal mature female New Zealand rabbits with partial patel-
lectomy were used to establish a BTJ injury model, three patella-patellar
tendon complexes were harvested at postoperative week 6 and 14, respec-
tively, while three specimens were obtained in normal rabbits without sur-
gery. Specimens were dehydrated followed by cut specimens along the
sagittal. The x-ray phase contrast imaging experiments and image process
were performed at X-ray imaging and biomedical application beamline
(BL13W1) of Shanghai Synchrotron Radiation Facility in China. The projec-
tion images were captured by CCD detector with a 0.74 mm resolution.
The 3D visualization images of BTJ were acquired and two region of interest
(ROI) of newly formed trabecular bone in BTJ of each sample were analyzed.
Results: Due to the high resolution and sensibility of SR-mCT, the four layer
structure of BTJ was distinguished with high resolution, such as bone, calci-
fied fibrocartilage, uncalcified fibrocartilage, and tendon (Fig 1). Compared
with normal trabecular bone, the new trabecular bone showed significantly
lower BV/TV, Tb.Sp and Tb.Th, and significantly higher Tb.N at postopera-
tive week 6. While at week 14, the BV/TV and Tb.N of the new trabecular
bone were significantly lower than that of normal trabecular bone, the
Tb.Sp and Tb.Th were significantly higher in the new trabecular bone. The
BV/TV, Tb.Sp and Tb.Th were found to increase from week 6 to week 14,
while the Tb.N decreased from week 6 to week 14 (Fig 2). The changes of
these parameters reflect the remolding of new trabecular bone during heal-
ing process.
Conclusion: The newly formed trabecular bone of BTJ gradually remolding
during the healing process and the SR-mCT can be applied for 3D visualization
and quantitatively evaluating the microarchitecture of new bone in BTJ
healing.
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Fig 1: A: A 3D visualization Image of BTJ, the top was bone, while the bottom
was tendon. B: The four layer structure of BTJ was distinguished in a CT
slice; bone was defined as yellow, while the blue was appointed to the
tendon area. Fibrocartilage zone was located in the middle area. A tidemark
crossed the fibrocartilage zone throughout for dividing the uncalcified fibro-
cartilage and calcified fibrocartilage was visible as a light blue line, largely
matched with the histomorphology observation by H&E (C) and Safranin O
(D) staining.
Figure 1 Cartilage degenerative regions were assessed using the modified 3-
graded Outerbridge classification
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Objective: Type 2 diabetes mellitus increases skeletal fragility despite
normal BMD. Impaired bone turnover and collagen crosslinking are likely
contributors, but it remains unclear how these affect tissue-level bone
mechanics. Anti-osteoporosis medications are being explored as therapeu-
tic options; however, it is unknown whether they reverse the diabetic ef-
fects on bone tissue itself. We studied the effect of diabetes and bone-
anabolic treatment on bone mechanics, surface tissue mineral density
(sTMD) and non-enzymatic glycation (NEG) in Zucker Diabetic Fatty (ZDF)
rats. We hypothesized that diabetic rats have inferior mechanics that
cannot be fully restored due to a lack of effect on NEG and TMD in the
new bone tissue.
Methods: Ten-week old ZDF diabetic and non-diabetic rats were given 75 mg/
kg PTH(1-84) or vehicle five days per week over 12 weeks (4 groups, NZ7 per
group). The right femora and L4 vertebrae were excised, micro-CT scanned,
and tested to failure in 3-point bending and uniaxial compression, respec-
tively. The sTMD was calculated as the mineral content in the bone tissue
within 30mm of the surface. Bone tissue mechanical properties were deter-
mined from the mechanical tests. The NEG content was determined from
sample fluorescence (370nm ex, 440nm em).
Results: Diabetic rats demonstrated significantly poorer ultimate stress
(fem: -10%, vert: -20%), strain (fem: -5%, vert: -22%) and toughness (fem:
-13%, vert: -42%) with a higher vertebral sTMD (+1.6%) and trend towards
higher femoral NEG (+35%, pZ0.07). In the non-diabetics PTH increased
vertebral ultimate strain (+24%) and femoral toughness (+28%) and ultimate
strain (+21%). In the diabetic animals no improvements in mechanics were
observed with PTH, while femoral ultimate stress (-13%) and toughness
(-27%) were decreased in the treated compared to the non-treated dia-
betics. Lower levels of NEG (-38%, vert) and sTMD (-2.1% vert, -1.4% fem)
were observed with PTH in the non-diabetics, whereas no effect of PTH on
these variables was observed in the diabetic animals. A multiple regression
model showed independent associations with mechanics for sTMD at the fe-
mur, and for NEG and sTMD at the vertebra.
Conclusion: This study demonstrated that diabetes weakens the tissue biome-
chanics of ZDF rat bone, and that thepositive effect of PTH treatment observedin non-diabetics is absent. Bothmineral (sTMD) and collagen (NEG) contributed
independently to the mechanical properties, and the reduced mechanics after
PTH treatment in diabetic animals are likely due to an inability to add new bone
matrix with normal (low) levels of NEG, supporting our hypothesis.
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THE RELATIONSHIP BETWEEN HYALINE CARTILAGE AND SUBCHONDRAL
BONE LESIONS IN THE PATIENTS WITH KNEE OSTEOARTHRITIS
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Background: Cartilage damage which leads to the end disease known as
osteoarthritis, is a leading cause of morbidity in the aging population. It is
characterized by the progressive loss of articular cartilage and subchondral
bone lesions. Plain radiographs remain the gold standard for diagnosis and
monitoring of progressive knee changes. However, X-rays were strongly
attenuated by the mineralized tissues. Therefore, subchondral abnormal-
ities occur during disease progression remains to be elucidated through
the use of high-resolution radiological imaging methods.
Objective: To compare the subchondral architecture of osteoarthritis and
normal articular cartilage at different regions using high-resolution periph-
eral quantitative computed tomography (HR-pQCT).
Methods: The proximal tibial was resected as single osteochondral unit dur-
ing total knee replacement surgery. To obtain accurate knee radiographs,
the X-ray films before and after surgeries were analysed. Cartilage degener-
ative regions were assessed using the modified 3-graded Outerbridge classi-
fication. Grade A: normal; Grade B: (i) softening and swelling of the
cartilage, or (ii) fragmentation and fissuring of an area that does not reach
subchondral bone. Grade C: erosion of cartilage down to bone. A total of
ten osteochondral units from the patients with osteoarthritis and three
normal osteochondral units from the Bone Bank (Department of Orthopaedic
Surgery, University of Malaya) were scanned with high-resolution peripheral
quantitative computed tomography (HR-pQCT) system. The volumetric bone
mineral density of the subchondral bone plates and the trabecular subchon-
dral bones were measured. Scanning Electron Microscope (SEM) was used to
observe and measure the microstructure of cartilage interface.
Results: Based on the volumetric bone density analysis, the grade B lesion of
osteochondral units (mean+standard deviation: 716+62 mg HA/cm3) were
not showed significantly difference with normal osteochondral units (725+13
mgHA/cm3).However, the gradeC lesionof osteochondral units have thehigh-
est bone volume (72+13 mg HA/cm3) which showed significantly higher than
the grade B and normal osteochondral units. In grade C exposed-subchondral
bone showed a trend of bone remodelling caused by increased levels of hy-
droxyapatite (HA) (Fig. 1). Furthermore, cartilage degenerationwas detected
by SEM where the observation of deformed cellular lacunae in the cartilage
suggests that a precocious functional collapse involves the whole thickness
of the cartilage, probably due to increase in the number of empty lacunae.
Conclusion: The bone remodelling has evidently changed morphology of
subchondral bone found in osteoarthritis patients suggested that bony bed
level must have a role in the progression of the cartilage degeneration.
